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Introduction
According to the life cycle-permanent income hypothesis, an individual's consumption depends on her expectations concerning her permanent income rather than on her current income, and thus changes in the individual's consumption from one period to the next should not depend on changes in her current income. However, many empirical studies find that changes in an individual's current income do have a significant impact on changes in her consumption, contrary to the life cycle-permanent hypothesis, and thus the validity of this hypothesis is now in doubt.
One of the most important assumptions of the life cycle-permanent income hypothesis is the assumption of perfect capital markets--that is, that individuals can borrow freely at the current interest rate. When capital markets are imperfect (for example, when the borrowing rate is higher than the deposit rate or when the credit limit of individuals is low), individuals will not be able to borrow freely, and changes in an individual's current income may have a significant impact on changes in her consumption. Thus, whether capital markets are perfect or imperfect drastically alters theoretical predictions concerning individuals' consumption behavior, and it is very important to determine whether or not the assumption of perfect capital markets is valid.
In this paper, we examine what characteristics borrowing-constrained households have and whether borrowing constraints have an important influence on household consumption behavior using Japanese micro data from the 1994 "Public Opinion Survey on Household Savings and Consumption (POSSC) (in Japanese, Chochiku to Shouhi ni kansuru Yoron Chousa)" which was conducted by the Central Council for Savings Information (currently called the Central Council for Financial Services Information). We identify borrowing constrained households using three indicators, some of which are unique to our data source.
The contributions of this paper are as follows: first, some of the indicators we use in our analysis to identify borrowing-constrained households are unique. Previous studies identify borrowing-constrained households according to whether or not households possess credit cards (Shintani (1994) and Jappelli et al. (1998) ) or whether or not households' non-housing wealth is less than two months' worth of income (Zeldes (1989) and Horioka (1998, 2001) ). We use these same indicators but we also use information on whether or not households have complaints about the loan screening procedures of financial institutions to identify borrowing-constrained households. In particular, we define borrowing-constrained households as households that want financial institutions to expand their low-interest personal loans and households that want financial institutions to show flexibility when screening loan applications and to take account of applicants' credentials and projects even though their collateral is limited.
The former are likely to have abandoned their plans to borrow because the interest rate was too high, and the latter are likely to have had their loan applications turned down due to the lack of collateral, and thus both types of households are likely to be borrowing-constrained. The inclusion of a question about the reasons for consumer dissatisfaction with the loan screening procedures of financial institutions in household surveys is unique, and our use of this question to identify borrowing constrained households is also unique.
Second, the data source we use in our analysis contains various information on loans--for example, new loans per year (flow data), loan repayments per year (flow data), and the total amount of outstanding loans (stock data). In particular, information is available on outstanding loans from each type of borrower--not only from financial institutions but also from money lender companies (consumer credit companies (in Japanese, sarakin) and pawnshops), one's employer, and relatives and acquaintances. Thus, the data source we use in our analysis is well-suited for an analysis of borrowing constraints. .
To preview our main findings, our results show that the characteristics of borrowing-constrained households differ greatly depending on which indicator we use and that whether or not households have complaints about the loan screening procedures of financial institutions and whether or not households' non-housing wealth is less than two months' worth of income appear to be far better indicators than whether or not households are using credit cards.
We also find that changes in the current income of households that are likely to be borrowing-constrained have a positive and significant impact on changes in their consumption in almost all cases, whereas changes in the income of households that are unlikely to be borrowing-constrained do not have a significant impact on changes in their consumption in any case. These results suggest that borrowing constraints have an important influence on household consumption behavior and that the presence of borrowing constraints is one explanation for why the life cycle-permanent income hypothesis does not hold in the real world. This paper is organized as follows: In Section 2, we conduct a theoretical analysis of borrowing constraints and their impact on consumption behavior and survey previous studies, in Section 3, we describe the data source and variable definitions, in Section 4, we present some descriptive statistics and cross tabulations, in Section 5, we describe the estimation model and estimation method, in Section 6, we present our estimation results, and Section 7 concludes.
Theoretical Considerations and Previous Research

Theoretical Considerations
In this subsection, we conduct a theoretical analysis of borrowing constraints and show why an individual's consumption behavior will differ depending on whether or not she is borrowing-constrained using a two-period model (this exposition is based on Ogawa and Horioka (1996) ). 1 1 In this theoretical model, we assume for the sake of simplicity that the individual will borrow only when she has no saving. This is an extreme assumption, and as a matter of fact, the proportion of individuals who have some loans but no savings is only 4.88% (206 out of 4225 observations). Look at Figure 1 . C t is the income of the individual at time t (t=1, 2), y t is the income of the individual at time t (t=1, 2), and r is the interest rate. We assume that the individual does not hold any assets at the beginning of the first period.
First , and the individual chooses the point E C 1 * , C 2 * , where an indifference curve is tangent to the budget constraint. In this case, the individual borrows (C 1 -y 1 ) because the consumption level in the first period is higher than the income level in the first period.
Next, let us consider the case in which the borrowing rate is higher than the deposit rate, which is a type of borrowing constraint. In this case, the budget constraint of the individual is Figure 1 is drawn, the individual attains maximum utility (U 2 ) at F y 1 , y 2 (the kink point). In this case, the individual consumes all of her income in each period, and thus the individual's saving is zero. Thus, the presence of a borrowing constraint characterized by a borrowing rate that exceeds the deposit rate lowers the utility level of the individual from U 1 to U 2 .
Consider the case in which the individual's income in period 1 increases from y 1 to y 11 .
The budget line of an individual who is not borrowing-constrained shifts from the line AD to the line GH, whereas that of an individual who is borrowing-constrained shifts from the kinked line AFB to the kinked line GKI. The former attains maximum utility (U 3 ) at J (C 11 , C 21 ), whereas the latter attains maximum utility (U 4 ) at K (y 11 , y 2 ). K indicates that the consumption level of the individual who is borrowing constrained is y 11 , which implies, as before, that she consumes all of her income in each period and thus that she increases her first-period consumption by the full amount of the increase in her first-period income. Thus, changes in the individual's consumption do not coincide with changes in her income in the former case (unconstrained individuals) whereas they do coincide with changes in her income in the latter case (borrowing-constrained individuals). 3
2 Previous Research
In this subsection, we survey the previous literature on the relationship between borrowing constraints and household consumption. A large number of detailed studies have been conducted on this topic using data for countries other than Japan (for example, Hayashi (1985) , Zeldes (1989) , Jappelli (1990) , Runkle (1991 ), Jappelli, et al. (1998 , and Kang and Sawada (2005) ; see Hayashi (1987) for a survey).
In one of the most seminal studies of whether borrowing constraints are present, Zeldes (1989) tests the permanent income hypothesis against the alternative hypothesis that consumers optimize subject to a well-specified sequence of liquidity constraints using data from the Panel Study of Income Dynamics (PSID). He splits the sample into two groups on the basis of the ratio of non-housing wealth to income on the grounds that observations with low ratios are likely to be borrowing-constrained, whereas those with high ratios are unlikely to be borrowing-constrained. He finds that the results are generally, but not completely, supportive of the view that liquidity constraints have an important influence on people's consumption.
However, as Jappelli (1990) points out, the main limitation of Zeldes (1989) and other previous studies is that borrowing-constrained consumers are not observable directly and have to be identified via indirect evidence--for example, on the basis of the ratio of non-housing wealth to income. By contrast, the 1983 Survey of Consumer Finances (SCF), which Jappelli (1990) uses in his analysis, provides direct information on borrowing constraints (i.e., information on whether households' requests for credit have been rejected by financial intermediaries), and thus these data can be used to analyze the impact of credit market imperfections and personal characteristics on borrowing constraints. Jappelli (1990) finds that about 19.0 percent of households are rationed in the credit market and also finds that younger families with low levels of wealth and saving are more likely to be borrowing-constrained. Jappelli (1990) cannot analyze the relationship between borrowing constraints and household consumption behavior because the SCF does not collect information on people's consumption, but Jappelli et al. (1998) link the SCF and PSID data and test for the presence of borrowing constraints using the following two-step procedure:
first, they use the direct information on borrowing constraints from the SCF to analyze the determinants of the probability of being borrowing-constrained. Second, they estimate a switching regression model of the Euler equation combining data from the SCF and PSID and using a two-sample instrumental-variables technique. They find that the excess sensitivity of consumption associated with the possibility of being borrowing-constrained is stronger in the case of their methodology than in the case of the sample splitting approach. Kang and Sawada (2005) Many studies have been conducted of whether the presence of borrowing constraints affects household consumption in Japan as well (for example, Ogawa (1990) , Shintani (1994) , Horioka (1998, 2001) , and Sawada et al. (2004) ), but most of these studies analyze the relationship between borrowing constraints and the level of consumption rather than the change therein. For example, Shintani (1994) analyzes whether the presence of borrowing constraints affects household consumption using the 1989 and 1990 data from the "Nikkei-Needs RADAR Survey on Financial Behavior (RADAR)," conducted by the Data Bank Bureau of Nihon Keizai Shimbun, Inc., and finds that a significant fraction of households are borrowing-constrained and that, if borrowing constraints were to be lifted, aggregate consumption would increase 7% in 1989 and 5% in 1990. Kohara and Horioka (1998) Economy, which collects direct information on borrowing constraints (the same question as in the SCF) and find that eight percent of households are borrowing-constrained. They also estimate the consumption function of borrowing-constrained households using a sample selection model and find that the income of borrowing-constrained households has little impact on their consumption. Kohara and Horioka (2001) and Sawada et al. (2004) are the only studies that analyze the relationship between borrowing constraints and changes in the household's consumption. Kohara and Horioka (2001) There are at least three advantages to using these data in our analysis. First, we can use three indicators to identify borrowing-constrained households, some of which are unique to our data source (see the introduction for more details). Second, this survey collects information not only on the levels of various variables (for example, living expenses, saving, and annual income) but also on the change therein. Thus, we can use the data from this survey as panel data even though the survey is a cross section survey. Third, the data we use in our analysis contains various information on loans--for example, new loans per year, loan repayments per year (flow data), and the total amount of outstanding loans (stock data). In particular, information is available on outstanding loans from each type of borrower (government housing loan financial institutions, other financial institutions (banks, cooperative banks (in Japanese, Shinkin and Shinkumi), industrial banks, agricultural and fishery banks, post offices, insurance companies, and housing loan financial institutions), sales companies and credit card companies, money lender companies (consumer credit companies (in Japanese, Sarakin) and pawnshops), employers, and relatives and acquaintances, six types of borrowers in total) and on outstanding loans by borrowing motive (housing loans, unspecified loans (in Japanese, free loans), and educational loans, three motives in total). We use data from the 1994 survey because it is the most recent survey to collect information on the usage of credit cards, which is needed for one of the methods we use to identify borrowing-constrained households. We dropped all observations for which all of the necessary information is not available, which reduced the number of observations from 4,225 to 1,777.
Three indicators for the presence of borrowing constraints
The POSSC collects information on three indicators that can be used to identify borrowing-constrained households, and in this subsection we discuss these indicators. One question the POSSC asks is the following:
1. What complaints the respondent has about the loan screening procedures of financial institutions Question: Do you have any complaints about the services of financial institutions, or do you desire any improvements in these institutions?
There are 13 responses to this question and two of them can be used to identify borrowing-constrained households:
(a) Financial institutions should expand their low-interest personal loans.
(b) Financial institutions should show flexibility when screening loan applications and take account of applicants' credentials and projects even though their collateral is limited.
With respect to response (a), if financial institutions offered lower interest rates, respondents would presumably have taken out loans from these institutions, and they have presumably abandoned their plans to borrow because interest rates were too high. Thus, we can say that respondents choosing response (a) are likely to be borrowing-constrained. With respect to response (b), respondents have presumably had their loan applications turned down due to the lack of collateral,.and if financial institutions had not turned down their loan applications, they would presumably have taken out loans from these institutions. Thus, we can say that respondents choosing response (b) are likely to be borrowing-constrained. In our analysis, we assume that respondents are likely to be borrowing-constrained if they picked one or both of these responses. 4
(2) Whether or not the respondent uses credit cards Jappelli et al. (1998) classify as borrowing-constrained households that have neither a credit card nor a credit line. They explain that even households whose loan applications were turned down may not be truly constrained because they can borrow at least some amount if they possess credit cards. The survey we use in our analysis asks whether or not households are using credit cards, so we use this information as a second indicator in our analysis.
When individuals apply for credit cards, credit card companies request extensive information on applicants' occupations, incomes, loans, etc., in order to determine whether or not to grant the individual a credit card and in order to determine the individual's credit limit.
Individual can be regarded as being borrowing-constrained if their credit card applications were denied or if the credit limit is too low.
The POSSC asks the following question relating to the use of credit cards:
Question: Is your household using credit cards?
(a) Yes, we are using credit cards.
(b) No, we are not using credit cards.
In our analysis, we assume that respondents are likely to be borrowing-constrained if they choose response (b). 5
(3) Zeldes' (1989) indicator --the ratio of non-housing wealth to monthly income Zeldes (1989) splits his sample into two groups on the basis of the ratio of wealth to monthly income. In particular, in method (i), he assumes that households whose estimated non-housing wealth is less than two months' worth of income are likely to be borrowing-constrained, whereas all other households are unlikely to be borrowing-constrained; in method (ii), he assumes that households whose saving is zero or whose estimated non-housing wealth is zero are likely to be borrowing-constrained, whereas those whose estimated non-housing wealth is at least six months' worth of income are unlikely to be borrowing-constrained; and in method (iii), he assumes that households whose estimated total wealth (including housing equity) is less than two months' worth of income are likely to be borrowing-constrained, whereas all other households are unlikely to be borrowing-constrained.
Since Zeldes seems to favor method (i) and devotes most of his discussion to it, we also use this indicator. Our detailed calculation method is as follows: first, we calculate non-housing wealth as the sum of bank deposits and postal savings, financial trusts, loan trusts, equities, bonds, investment trusts, property formation saving, and other financial products (not including life insurance, individual pensions, and accident insurance). Second, since there is no information on the amount of monthly income in the survey we use, we calculate monthly income by dividing yearly income by 12. 6 4. Descriptive Statistics
Descriptive Statistics
In this subsection, we present the main descriptive statistics for all households and for households that are likely to be borrowing-constrained. We discuss our results for each of the three indicators we use to identify borrowing-constrained households (see the introduction and section 3).
First, we compare the descriptive statistics for the subsample of households that have complaints about the loan screening procedures of financial institutions (hereafter abbreviated as "households that have complaints") (the first indicator) with those for all households. The proportion of respondents who have complaints is 27.7% (493/1777), and two interesting patterns emerge: first, the average age of the household head is 46.8 in the case of households that have complaints, which is about three years younger than that of all households. Second, households that have complaints have more loans than all households. For example, in the case of households that have complaints, the proportion of households that have loans outstanding is 60.2%, which is about 16 percentage points higher than in the case of all households. Moreover, the average amount of new loans per year is about 540,000 yen in the case of households that 6 We also tried other indicators that are combinations of these three indicators (for example, (a) households that have complaints about the loan screening procedures of financial institutions and are not using credit cards (13.5% (239 out of 1777 observations)), or (b) households that have complaints and households whose non-housing wealth is less than two months' worth of income (6.5% (116 out of 1777 observations)), etc. We do not present the results here because the characteristics of households that are likely to be borrowing-constrained differ depending on which of the three indicators we use (in particular, the characteristics of non-credit card users are very different from those of households who are likely to be borrowing-constrained according to the other two criteria) (see sections 4 and 5 for details). For example, the characteristics of households that are likely to be borrowing-constrained according to indicator (b) are similar to those of households that have complaints, whereas those of households that are borrowing-constrained according to indicator (a) escape characterization.. have complaints, which is about 200,000 yen (60%) higher than in the case of all households; the average amount of loan repayments per year is 710,000 yen in the case of households that have complaints, which is about 200,000 yen (39%) higher than in the case of all households; and the total amount of outstanding loans is 6.4 million yen in the case of households that have complaints, which is about 2.1 million yen (50%) higher than in the case of all households.
Furthermore, the average amounts of loans from each type of borrower are almost always higher in the case of households that have complaints than in the case of all households (except in the case of loans from relatives and acquaintances). A closer look at the results by type of borrower show that the average amount of loans from government housing loan financial institutions hardly differs at all according to whether or not households have complaints, whereas the average amounts of loans from sales companies and credit card companies and money lender companies are much higher in the case of households that have complaints than in the case of all households:
for example, the average amount of loans from sales companies and credit card companies is two times higher and the average amount of loans from money lender companies is three times higher in the case of households that have complaints than in the case of all households. These findings suggest that households that have complaints have more loans, especially unspecified loans, than all households, suggesting that these households have complaints about the loan screening procedures of financial institutions because they already have considerable outstanding loans and hence are unable to borrow more from financial intermediaries.
Second, we compare the descriptive statistics for households that are not using credit cards (hereafter referred to as "non-credit card users") (the second indicator) with those for all households. The proportion of non-credit card users is 57.8% (1027/1777), and the characteristics of non-credit card users are very different from those of households that have complaints.
First, non-credit card users have fewer loans than all households, whereas households that have complaints have more loans than all households. For example, in the case of non-credit card users, the proportion of households that have loans outstanding is 37%, the average amount of new loans per year is about 310,000 yen, and the average amount of loan
repayments per year is about 410,000 yen, and all of these amounts are much lower than both the case of households that have complaints and the case of all households. On the other hand, the average amount of loans from relatives and acquaintances is 20,000 yen (31%) higher in the case of households that are not using credit cards than in the case of all households, which suggests the possibility that these households have no other choice but to borrow money from relatives and acquaintances because they are unable to borrow from financial institutions.
Finally, I compare the descriptive statistics of households whose non-housing wealth is less than two months' worth of income (hereafter abbreviated as "low-ratio households") with those of all households. 7 The proportion of low-ratio households is 15% (267/1777), suggesting that these households are much fewer in Japan compared to the U.S. 8 The average yearly income of low-ratio households is 5.8 million yen, which is almost the same as that of all households, whereas the average non-housing wealth of low-ratio households is 0.34 million yen, which is far lower than in the case of all households. The characteristics of low-ratio households are similar to those of households that have complaints. For example, in the case of low-ratio households, the average amount of new loans per year is about 690,000 yen, the average amount of loan repayments per year is about 760,000 yen, and the total amount of outstanding loans is about 6.7 million yen, and all of these amounts are the highest of any category. In addition, 7 We also tried dividing the sample according to whether or not households' non-housing wealth is less than three, four, and six months' worth of income because households' non-housing wealth is much higher in Japan than it is in the U.S., but we do not present the results here because they were not significantly different from the results based on two months' worth of income. The proportion of households whose non-housing wealth is less than three, four, and six months' worth of income is 20.3% (361/1777), 26.2% (467/1777), and 36.2% (644/1777), respectively. 8 Zeldes (1989) finds that the proportion of low-ratio households is 67% using data from the PSID, and Jappelli et al. (1998) find that the proportion thereof is 62.1% using data from the SCF. loans from sales companies and credit card companies and loans from money lender companies are much higher in the case of low-ratio households than in the case of all households.
Thus, we find that the characteristics of households that are likely to be borrowing-constrained differ depending on which of the three indicators we use.
The relationship between consumption changes and income changes--discussion using cross-tabulations
In this subsection, we discuss the relationship between consumption changes and income changes using cross-tabulations from the data source we use in our analysis. As we discussed in the introduction and section 3, the data source we use in our analysis collects information on changes in a household's income and consumption even though the survey is a cross-section survey. The survey asks for disposable household income (after-tax household income) in the previous year and in the year before that, whereas the question about the change in a household's consumption is as follows:
Question: Did you change your consumption expenditure last year compared to the year before last?
The answers are as follows:
(a) We increased our consumption expenditure.
(b) We did not change our consumption expenditure.
(c) We reduced our consumption expenditure.
We divide the sample into the following four groups using these questions: (1) the case in which there were changes in both income and consumption and the direction of the change therein was the same: we consider households in this group to be more likely to be borrowing-constrained; (2) As can be seen from Table 2 -1, the proportion of those in the first group is 26.79%
(4.90%+21.89%), that of those in the second group is 24.87% (7.37%+17.50%), that of those in the third group is 17.56%, and that of those in the fourth group is 30.79%
(4.56%+4.73%+7.43%+14.07%).
Let us look first at households that have complaints ( Table 2 -2). 40.5% of these households are in the first group, and this figure is 13.7 percentage points higher than in the case of all households, whereas 22.9% of households that have complaints are in the second group, which is 2.0 percentage points lower than in the case of all households, suggesting that households that have complaints are more likely to be borrowing-constrained and less likely to be behaving in accordance with the LC/PIH. This suggests that this indicator might be appropriate.
Let us look next at non-credit card users ( Lastly, let us look at households whose non-housing wealth is less than two months' worth of income (Table 2- 4) . 31.5% of these households are in the first group is, which is 4.7 percentage points higher than in the case of all households, whereas 15.0% are in the second group, which is 9.9 percentage points lower than in the case of all households. Thus, the relationship between consumption changes and income changes of low-ratio households is similar to that of households that have complaints, suggesting that this indicator might also be appropriate.
Thus, we find using cross-tabluations that at least two of three indicators appear to be appropriate. We conduct a more rigorous econometric analysis in the next section.
The Estimation Model
In this section, we discuss the estimation model we used in our analysis 5. The dependent variable (BRWCONS) is a dummy variable that equals one for households that are likely to be borrowing-constrained. We use the aforementioned three indicators to determine whether a household is likely to be borroing-constrained (see the introduction and section 3). The explanatory variables are household disposable income (income), its square (incomesq), non-housing wealth (finasset), its square (finassetsq), the cross-product of income and non-housing wealth (income*finasset), a dummy variable for whether or not the household owns its own home (house), three sets of variables that are related to outstanding loans ((a) the total amount of outstanding loans, (b) outstanding loans from each type of borrower (six types of borrowers in total) and (c) outstanding loans by borrowing motive (three motives in total)), demographic variables: the household head's age (age), its square (agesq), the cross-product of age and income and that of age and non-housing wealth (age*income and age*finasset), the number of family members (familysize), a dummy variable that equals one for households whose head is a salaried worker and zero for households whose head is a self-employed worker or not working (salaried), and a dummy variable that equals one for households whose head is unemployed and zero for households whose head is working or has already retired (unemployed). 9
In this analysis, the estimation method we use is probit because the dependent variable BRWCONS is discrete.
Do borrowing constraints have an important influence on household consumption behavior?
We use the following two equations to test whether the determinants of changes in a household's consumption (CDIF) differ significantly depending on whether or not it is likely to be borrowing-constrained: 10 Regime 1 ) 1 2 ( 
Regime 2 9 We assumed that those not working and aged 59 or under are unemployed and that those not working and aged 60 or older are retired. 10 We use the conventional approach of estimating log-linearized consumption Euler equations (that is, we regress the change in a household's current income on the change in its consumption) to analyze the relationship between borrowing constraints and consumption behavior even though some authors (e.g., Carroll (2001) and Ludvigson and Paxson (2001) ) have cast doubt on the validity of this approach. We also include variables such as household head's age (age) and its square (agesq) to proxy for changes in preferences over the life cycle.
We use an ordered response model with a switching regression assuming that i u is correlated with i u 1 and i u 2 . That is, we estimate 1 b , 2 b using the following response 
Similarly, the conditional probabilities of equation (2-2) are:
and thus the likelihood function for this model is 
What characteristics do borrowing-constrained households have?
In this subsection, we present our estimation results concerning the characteristics of households that are likely to be borrowing-constrained. We discuss our results for each of the 2 1 2 2 2 1
three indicators we use to identify borrowing-constrained (see the introduction and section 3).
Let us look first at the results from estimating equation (1) using the first indicator (Table   3 -(1), columns (a), (b), and (c)). First, the coefficient of income (household disposable income) is negative and marginally significant in every case, meaning that the lower a household's disposable income is, the higher is the probability of having loan applications turned down, which is consistent with our expectations. The coefficient of finasset (non-housing wealth) is not significant in any of the three cases, which is contrary to expectation, whereas the coefficient of house (a dummy variable for whether or not the household owns its own home), which is a proxy for real assets, is negative and significant in almost every case, suggesting that the higher a household's wealth is, the lower is its need for loans (the demand factor) and the lower is the probability of having its loan application turned down (the supply factor), which is consistent with our expectations. The coefficient of age (the household head's age) is positive and significant, which is contrary to expectation because borrowing constraints are more important for younger families due to supply side adverse selection. In addition, we use the following three sets of variables that pertain to outstanding loans: (a) the total amount of outstanding loans, (b) outstanding loans from each type of borrower (six types of borrowers in total) and (c) outstanding loans by borrowing motive (three motives in total). We would expect that the higher outstanding loans are, the higher is the probability of having loan applications turned down (the supply factor), and thus we would expect all of the coefficients of variables pertaining to outstanding loans to be positive. Let us look first at the results using (a) the total amount of outstanding loans as an explanatory variable. The coefficient of the total amount of outstanding loans is positive and significant, suggesting that the higher the total amount of outstanding loans is, the more likely it is that the household has complaints about the loan screening procedures of financial institutions.
We look next at the results using (b) outstanding loans from each type of borrower as explanatory variables. The coefficient of loans from government housing loan financial institutions, loans from other financial institutions, loans from sales companies and credit card companies, and loans from money lender companies have a positive and significant effect on BRWCONS. In addition, the estimated value of the marginal effects of loans from sales companies and credit card companies and that of loans from money lender companies are 0.81 and 4.78, respectively, meaning that if loans from these institutions increase by 100,000 yen, the probability of being borrowing-constrained increases by 0.8% and 4.9%, respectively. Looking lastly at the results using (c) outstanding loans by borrowing motive as explanatory variables, we find that not only do all of the borrowing motives have positive and significant effects on BRWCONS but that the effect of the total amount of unspecified loans thereon is much larger than that of the total amount of housing loans.
Looking next at the results from estimating equation (1) using the second indicator (Table 3- (2), columns (a), (b), and (c)), we find that the coefficient of income (household disposable income) is negative and significant, as expected, whereas the coefficient of finasset is positive and significant, contrary to expectation. In addition, although the coefficients of the amount of outstanding loans from financial institutions and from sales companies and credit card companies are negative and significant, contrary to expectation, we would like to focus on the coefficient of loans from relatives and acquaintances, which is positive and significant. This result might reflect the fact that non-credit card users may have abandoned their plans to borrow from sales companies and credit card companies and thus that they might have no other choice but to borrow from relatives and acquaintances.
Finally, we look at the results from estimating equation (1) using the third indicator (Table 3-(3) , columns (a), (b), and (c)) and find that the results are similar to the results using the first indicator. For example, almost all of the coefficients of variable pertaining to outstanding loans are positive and significant, suggesting that low-ratio households have a higher amount of loans than other households.
Thus, the characteristics of households that are likely to be borrowing-constrained differ depending on which of the three indicators we use. That is, the characteristics of households that have complaints and that of low-ratio households have a higher amount of outstanding loans, especially "unspecific" loans, than all households, whereas non-credit card users have a lower amount of outstanding loans than all households except that they borrow more from relatives and acquaintances.
Finally, our results show that we need to exercise caution when selecting indicators for identifying borrowing-constrained households because some indicators are better than others, with whether or not households are using credit cards being the most problematic. Households that are not using credit cards include not only households whose credit card applications were denied but also those who did not apply for credit cards even though their applications would have been approved and those who own but do not use credit cards because they dislike owning and/or using them. 12 In addition, elderly households might have a lower probability of not using credit cards than younger households because the former might not be accustomed to using them. This might be the reason why the average age of the household head is 52 years old in the case of non-credit card users, which is the highest age of any category. Similarly, households living in rural areas might have a higher probability of not using credit cards than households living in urban areas because credit cards are less widely accepted in rural areas than in urban areas.
In addition, let us look at Figures 2-1 and 2-2 . These figures plot the probability of being borrowing-constrained against current income keeping all other variables constant at their sample 12 We think that the reason why the POSSC has not asked the question about whether or not households are using credit cards since the 1995 survey is that almost all Japanese had credit cards by then. mean values (Jappelli (1990) uses the same method on U.S. data). Looking first at Figure 2-1, which is based on the first indicator (whether or not households have complaints), the probability of being borrowing constrained is a decreasing function of current income, which is consistent with the presence of borrowing constraints (and also consistent with Jappelli's (1990) findings based on U.S. data), whereas in Figure 2 -2, which is based on the second indicator (whether or not households are using credit cards), the impact of current income on the probability of being borrowing constrained is not clear, suggesting that whether or not households are using credit cards is more problematic than the other two indicators. The descriptive statistics also support these results.
Do borrowing constraints have an important influence on household consumption behavior?
In this subsection, we examine whether the determinants of changes in a household's consumption differ significantly depending on whether or not it is likely to be borrowing-constrained. Table 4 , (1-1) and (1-2) presents the results from estimating equations (2)-(1) and (2) 
This implies that, if the change in the household's income increases by 1 percentage point, the probability of the household decreasing its consumption decreases by 4.5 percentage points, the probability of the household not changing its consumption increases by 2.3 percentage point, and the probability of the household increasing its consumption increases by 6.8 percentage points.
We look next at the results using the second indicator (whether or not households are using credit cards) in the first step and again find that the coefficient of idif is positive and significant only in the case of households that are likely to be borrowing-constrained and is not significant in the case of households that are unlikely to be borrowing-constrained. The Finally, we look at the results using the third indicator (whether or not households' non-housing wealth is less than two months' worth of income) in the first step. We found that changes in the household's income do not have any impact on changes in its consumption in the case of households that are unlikely to be borrowing-constrained, as expected, whereas changes in the household's income do not have any impact on changes in its consumption in the case of households that are likely to be borrowing constrained either, which is contrary to expectation.
To summarize our findings in this section, we find evidence that changes in the current income of households that are likely to be borrowing-constrained have a positive and significant impact on changes in their consumption (except in the case of low-ratio households), whereas changes in the income of households that are unlikely to be borrowing-constrained do not have any impact on changes in their consumption, suggesting that borrowing constraints have an important influence on household consumption behavior. 13
Conclusion
In this paper, we examined what characteristics borrowing-constrained households have and whether borrowing constraints have an important influence on household consumption behavior using Japanese micro data from the 1994 "Public Opinion Survey on Household Savings and Consumption (POSSC). We identified borrowing-constrained households using three indicators, the data for some of which are unique to our data source. We obtained the following results: first, households that have complaints about the loan screening procedures of financial institutions and those whose non-housing wealth is less than two months' worth of income have a 13 We also tried conducting a similar analysis using data from the 2000 POSSC and found that the results were not significantly different from the results using the 1994 POSSC. The reason why we used the 1994 POSSC is as follows: first, as we stated earlier, the POSSC has not asked the question about whether or not households are using credit cards since the 1995 survey. Second, the POSSC has asked only a question about the direction of change in a household's income (which is similar to the question about the change in a household's consumption in the 1994 POSSC) since the 1995 survey. Third, the POSSC has not asked the question about the direction of changes in a household's consumption and income and has asked only a question about the direction of change in a household's saving since 2001. higher amount of outstanding loans, especially "unspecific" loans, than all households. Second, households that are not using credit cards have a smaller amount of outstanding loans than other households except that they borrow more from their relatives and acquaintances. Thus, the characteristics of borrowing-constrained households differ greatly depending on which indicator we use, and whether or not households have complaints about the loan screening procedures of financial institutions and whether or not households' non-housing wealth is less than two months' worth of income appear to be far better indicators than whether or not households are using credit cards.
Third, we examined whether changes in the household's consumption differ significantly by whether or not it is borrowing-constrained and found that changes in the current income of households that are likely to be borrowing-constrained have a positive and significant impact on changes in their consumption in almost all cases, whereas changes in the current income of households that are unlikely to be borrowing-constrained do not have a significant impact on changes in their consumption in any case. These results suggest that borrowing constraints have an important influence on household consumption behavior and that the presence of borrowing constraints is one explanation for why the life cycle-permanent income hypothesis does not hold in the real world.
We turn finally to directions for further research. First, the data source we used in our analysis also collects information on changes in each household's saving so we would also like to examine whether changes in the household's current income have an impact on changes in its saving. Second, Horioka (1998, 2001 ) point out that one of the most appropriate proxies for borrowing constraints is the household head's educational attainment, but the data source we use does not collect direct information thereon. We tried using indirect information on educational attainment in order to analyze the relationship between borrowing constraints and the household head's educational attainment, but we do not present the results here because almost all of the coefficients were not significantly different from zero. (Borrowing-constrained households are households that are not using credit cards.) Variable All Households (1777) (1) Households that have complaints about the loan screening procedures of financial institutions 493
(2) Households that are not using credit cards 1027
(3) Households whose nonhousing wealth is l;ess than two months' worth of income 267 (3) Households whose non-housing wealth is less than two months' worth of income 267 c a b c -0.6323 *** (0.2230) 0.1259 *** (0.0421) 0.1668 ** (0.0817) -0.0074 (0.0071) -0.0634 * (0.0354) 0.0410 *** (0.0092) 0.0366 ** (0.0143) 0.0379 *** (0.0130) 0.7212 *** (0.1689) 0.1399 (0.6760) 0.0341 (0.0335) 0.0602 (0.0865) -0.0174 0.0375 *** (0.016) (0.0096) -0.1326 * 0.0923 ** (0.0676) (0.0419) 0.0051 -0.0028 -0.0036 -0.0026 (0.0080) (0.0051) (0.0051) (0.0051) 0.0000 0.0000 0.0000 0.0000 (0.0001) (0.0001) (0.0001) (0.0001) 0.0033 (0.0043) -0.0010 (0.0014) 0.0215 ** 0.0178 *** 0.0166 ** 0.0175 ** (0 
